Series is a forum for stimulating discussion and eliciting feedback on ongoing and recently completed research and policy studies undertaken by the Asian Development Bank (ADB) staff, consultants, or resource persons. The series deals with key economic and development problems, particularly those facing the Asia and Pacific region; as well as conceptual, analytical, or methodological issues relating to project/program economic analysis, and statistical data and measurement. The series aims to enhance the knowledge on Asia's development and policy challenges; strengthen analytical rigor and quality of ADB's country partnership strategies, and its subregional and country operations; and improve the quality and availability of statistical data and development indicators for monitoring development effectiveness.
I. Introduction
The severe global crisis in [2008] [2009] led to a deep contraction in developing Asia's growth. The pronounced negative impact on exports deprived the region of a traditionally vital source of demand. The consequent weakness of aggregate demand was further compounded by feeble private consumption and investment. As growth plummeted and inflationary pressures subsided, governments in several Asian developing countries implemented expansionary monetary policy. This helped stabilize the financial sector but did little to revitalize aggregate demand. In many countries interest rates were lowered so close to zero that it limited the scope for using monetary policy further. Asian governments then turned to activist fiscal policy by acting as the consumer of last resort. This was facilitated by the relatively healthy state of public finances in Asia vis-à-vis industrialized countries. Such proactive use of monetary and fiscal policy for countercyclical purposes marks a significant departure for a region that has traditionally used macroeconomic policy to promote macroeconomic stability rather than to smooth the business cycle. Although the region is now looking up again and the significant stress of the crisis has dissipated, the question remains: Can fiscal policy be used to stimulate growth as the region returns to normal times? What lessons can be drawn from the past and the present as developing Asia moves forward?
The effectiveness of countercyclical fiscal policy will depend not only on its size but also its composition, i.e., relative importance of tax cuts versus government spending. Intuitively, it is tempting to believe that government spending has a bigger impact on output since it has a more immediate and direct impact on aggregate demand. Public spending involves government's direct purchase of goods and services produced by the economy. Spending on public works and infrastructure such as roads and power plants are examples of such direct demand. On the other hand, tax cuts have a less direct impact on aggregate demand since their effectiveness ultimately depends on the willingness of households and firms to spend the additional income resulting from the tax cuts. Economies in the real world are more complex, dynamic, open and uncertain, and do not always follow economic intuition. Therefore, the relative effectiveness of tax cuts versus government spending in boosting aggregate demand is ultimately an empirical issue that cannot be settled by economic intuition alone. The issue of whether fiscal policy enhances or retards long-run economic activity has long been debated in the literature through the multiplier effects on output from increases in public spending or reductions in taxes. 1 The evidence from such empirical studies is far from conclusive.
Fiscal multiplier, or the increase in output due to a one dollar increase in government spending or a one dollar reduction in taxes, is the underlying concept that measures how effectively tax cuts or government spending stimulates output. A large and growing number of studies have estimated the size of the multiplier. Those studies have produced a wide range of estimates, ranging from negative to more than one. This lack of clear-cut empirical evidence helps explain why economists are deeply divided about the usefulness of countercyclical fiscal policy as a tool for fighting recessions. In comparison to the very large empirical literature on fiscal multipliers, relatively few studies have explicitly compared the relative effectiveness of tax cuts versus government spending.
There is substantial recent literature on this topic, but much disagreement remains. The early literature on the role of fiscal policy in the process of economic development can be traced back to Easterly and Rebelo (1993) . Since then a large number of studies have considered the effects of fiscal policy on growth in diverse countries and regions, applying a variety of methodologies and considering different types of data. In the empirical literature, most studies apply vector autoregressive methods aiming at identifying the usual reactions of the aggregate variables to the exogenous shocks in fiscal policy. See, for example, Blanchard and Perrotti (2002) ; Burnside, Eichenbaum, and Fisher (2003) ; Galí, López-Salido, and Vallés (2007) ; and more recently Burriel et al. (2009) , and Mountford and Uhlig (2009) . However, the evidence is mixed and most of the papers focus on countries of the Organisation for Economic Co-operation and Development, G7, and other industrial economies. Based on a meta analysis of a sample of 93 published studies, Nijkamp and Poot (2004) provide evidence that on balance, the positive effect of conventional fiscal policy on growth is rather weak. However, according to Spilimbergo, Symansky, and Schindler (2009) , the overall evidence from the literature indicates that the multiplier for government spending is larger than that for tax cuts. Spilimbergo, Symansky, and Schindler (2009) put forth the following rule of thumb for government consumption: a multiplier of 1-1.5 in large countries; 0.5-1 in medium-size countries; and 0.5 or less in small open economies. The same rule of thumb postulates multipliers of only about half the above values for tax cuts and transfer payments and slightly larger multipliers for government investment. Baldacci, Gupta, and Mulas-Granados (2009) also find fiscal expansions based on government consumption to be more effective than those 1 Among others, two contrasting views come from the basic Keynesian and Ricardian theories. In the simple Keynesian world, where aggregate demand determines output given rigid prices, and where consumption responds to current income, fiscal expansion has a multiplier effect on growth. In contrast, fiscal multiplier is zero under Ricardian equivalence between taxes and debt in a dynamic framework. In this case, Ricardian consumers are forward-looking and fully aware of the government's intertemporal budget constraint. Since they know that a tax cut today will be financed by higher taxes in the future, their consumption does not change because permanent income is unaffected. Similarly, the knowledge that an increase in government spending by borrowing today will be offset by future spending cuts leaves output unaffected.
based on public investment or income tax cuts. Romer and Bernstein (2009) Interestingly, a number of studies contradict the intuitively plausible notion that government spending has a bigger impact on output than tax cuts. 2 Romer and Romer (2009) find that one dollar of tax cuts historically raised US gross domestic product (GDP) by about three dollars. A multiplier of 3 is far higher than most of the estimated multipliers for government spending. For example, the empirical results of Ramey (2009) imply a government spending multiplier of 1.4, and this is on the high end of estimates. The somewhat surprising implication is that tax cuts have a bigger effect on economic activity than government spending. However, Romer and Romer (2009) are not alone in uncovering a stronger impact of tax cuts. Applying the latest econometric methodology to US data, Mountford and Uhlig (2009) , henceforth M-U, find that deficit-financed tax cuts have a bigger effect than deficit-financed spending or tax-financed spending. In a comprehensive analysis of 91 episodes of fiscal expansions in 21 OECD countries since 1970, Alesina and Ardagna (2009) compared expansions that brought about output growth with those that failed to do so. Strikingly, successful fiscal stimulus programs were based almost entirely on tax cuts, whereas unsuccessful programs were based mostly on additional government spending. Blanchard and Perotti (2002) find that higher taxes and higher government spending have a strong negative effect on private investment. Similarly, M-U find the cumulative multipliers for revenue (tax) shocks for the US to be typically greater than the spending shocks; and both increases in taxes and increases in government spending have a negative effect on consumption and investment spending. This suggests a possible explanation for why some studies find tax cuts to be more expansionary than government spending. Tax cuts may further boost output by stimulating investment while the positive effect of government spending may be largely offset by lower private investment. Perotti (1999) also finds that government revenue shocks have very different effects on private consumption in times of fiscal stress than in normal times. In this context, for the US, Cogan et al. (2010) find that the government spending multipliers from permanent increases in federal government purchases are much less in new Keynesian models than in old Keynesian models, with the multipliers being less than one as consumption and investment are crowded out, turning negative as the government purchases decline in the later years of their simulation. Hemming et al. (2002) , who summarize theoretical and empirical literature on the effectiveness of fiscal policy in stimulating economic growth, note that given data deficiencies and institutional weaknesses, there is no clear conclusion on the size and sign of fiscal multipliers in developing countries. Unlike a plethora of studies on industrialized countries debating whether tax cuts are more effective than government spending, there is only limited evidence about the issue in the Asia and Pacific region. To some extent, this simply mirrors the fact that industrialized countries have a longer tradition of using fiscal policy for countercyclical purposes than developing Asian countries, which have accorded a higher priority to growth rather than output stability. For example, automatic stabilizers such as unemployment benefits are an integral part of fiscal policy in the G3 but an underdeveloped novelty in much of the Asian region. There is no study examining the issue specifically in the context of developing Asia. In this paper we attempt to fill this gap in the literature by empirically examining the relative effectiveness of tax cuts versus government spending in boosting aggregate demand in developing Asia and in so doing, give the region's policymakers some guidance on how to maximize the impact of scarce fiscal resources.
Based on econometric analysis using historical time-series data, this paper analyzes what type of fiscal policy-tax cuts versus higher spending-works best during troughs in business cycles. The rest of this paper is organized as follows. Section II outlines the empirical methodology used for investigating the relative effectiveness of tax cuts versus government spending in boosting output in developing Asia and describes the data used. Section III reports and discusses the main findings emerging from the analysis. Section IV reviews the central messages of the paper along with their implications for the region's policymakers.
II. Empirical Framework and Data Adjustments

A. Methodology
To analyze the dynamic effects of unexpected shocks in government spending and revenues on economic activity, which can be different across countries, this paper estimates an econometric model using historical time-series data from emerging Asian economies. It applies a new methodology due to M-U, based on a structural vector autoregression (VAR) framework that helps to identify fiscal shocks in the data alongside other shocks by imposing sign restrictions for the identification of each shock. Explicit identifying sign-restrictions are imposed to isolate exogenous and unanticipated changes in these variables by restricting the contemporaneous interaction of fiscal and nonfiscal variables. The paper uses M-U's penalty function approach, which has the advantage of only picking up large shocks and thereby reducing the variation in the identified shocks, as we try to explain the variation in the macro economy using n or less number of shocks (where n is the dimension of the VAR). The methodology is implemented using the RATS econometrics software. All the endogenous variables in the model depend on each other through their lagged values. The optimal lag length is determined endogenously. In M-U's methodology, the VAR does not contain a constant or a time trend. But including a constant and a time trend does help smooth the impulse responses. Here we use a constant in the VAR, as there could be several shifts in the data series for emerging economies.
To see whether a particular theory (or channel) is accepted, restrictions are imposed on the contemporaneous effects of shocks, which makes it a structural model. All the variables are expressed in log levels except the interest rate. The set of sign restrictions imposed to identify different shocks is presented in Table 1 . No restrictions are imposed on the signs of the responses of the key variables of interest-GDP, consumption, and investment-to fiscal policy shocks. All variables are estimated with at least two lags. Although the VAR model includes eight macroeconomic variables, we identify only four structural shocks, which means the shocks and the associated impulse vectors are selected by discarding those vectors that do not satisfy the imposed sign restrictions. Since we estimate four structural shocks, we leave some structural disturbances unidentified. The horizon k of the imposed restrictions is four quarters. The VAR model and its residuals can be represented as follows. Note: The sign restrictions on the impulse responses for each identified shock are shown as + (positive response for four quarters following the shock); -(negative response for four quarters following the shock); and '? (no restriction).
Consider the reduced-form VAR that has a moving average representation:
The usual SVAR approach assumes that the error terms, u t , are related to structural macroeconomic shocks, v t , via a matrix P: u t = Pv t , where P is the unique lower triangular matrix such that PP'=Σ u . The sign restriction-based orthogonalization can be recovered by post-multiplying P for a nonsingular matrix L exhibiting orthonormal columns such that sign restrictions on the impulse responses are satisfied. It will then be possible to derive a new matrix C = PL, whose columns are the identified impulse vectors.
Given the four identified shocks, the VAR residuals, u t , can be represented as:
( 2) where BC denotes the business cycle shock, MP the monetary policy shock, GR the government revenue shocks, and GE the government expenditure shock. With each structural shock, the associated impulse vector is C i . As there is a lesser number of shocks than the number of variables in the VAR, the unidentified shocks in vector v are associated with the remaining columns of the matrix C . Penalty function approach is employed, which penalizes the opposite responses of the imposed sign restrictions for each shock under minimization of a criterion function over four quarters.
Following a business cycle shock (output growth/contraction) that should be identified first, a monetary shock should be identified next, wherein the monetary authority is more likely to change its policy stance. Finally the fiscal authority introduces either a spending rise or tax cut (a fiscal shock). Hence the impacts of these shocks are checked sequentially to investigate whether fiscal policy shocks do help an economy to increase its output. From these effects, one can conclude in which countries fiscal policy will be more effective. A fiscal shock is a surprise change in fiscal policy and has two dimensions, government revenue or expenditure, which should be separated from (orthogonal to) business cycle or monetary shocks. Thus, whenever taxes and output move in the same direction, this is attributed to a business cycle shock. This reasoning holds similarly for spending and output. While identifying the fiscal shocks, we also impose no restrictions on the variables of interest: GDP, consumption, investment, and inflation. We also carry out a variance decomposition exercise to show which shock (tax cut or spending increase) has a dominant effect on the economy.
B. Data Sources and Adjustments
We use the latest available historical data to assess how quickly and in which direction a particular economy responds to unexpected shocks. The series is based on quarterly data for 10 emerging Asian economies-the People's Republic of China (PRC); Hong Kong, China; India, Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand (Table 2) . (iii) Real private consumption and total fixed investment are taken from CEIC. Wherever it is available in nominal terms, we have deflated the series, using GDP deflator as calculated above. As the PRC does not release quarterly statistics for its GDP components, we have generated quarterly series from the annual data for private consumption and gross capital formation in real terms from national accounts by using a temporal disaggregation technique that follows the pattern in the quarterly real GDP of the PRC while maintaining the sum of the new quarterly series to the original annual series over each period.
(iv) Government total revenue and expenditure are compiled in current prices from CEIC; these are then deflated by the GDP deflator in order to be expressed in real terms. We have converted annual fiscal data to quarterly series for Indonesia before 2000 using the quarterly pattern in government consumption expenditure available from national accounts.
(v) Broad money supply is M2 for all countries and also come from CEIC.
Nominal M2 values have been deflated by the GDP deflator to get real money balances.
To get a longer, consistent time series for Indonesia, the Republic of Korea, and Malaysia, we have also rebased all the earlier GDP data and its components (2000 base year) to be comparable with the recent data (2005 base year).
Given the different data availability across countries, the use of the M-U sign restriction identification methodology allows for a very similar identification to be achieved across countries despite these data problems. This is because the M-U identification strategy identifies shocks using mild restrictions on multiple time series in all economies regardless of how they are measured and regardless of data idiosyncrasies, hence the data definition used in an individual country for a particular variable is of secondary importance.
III. Results from the Empirical Analysis
The identification of the structural disturbances relies on the theoretical sign restrictions discussed earlier. The sign restrictions methodology is robust to the ordering of variables, which makes the results sensitive in the case of the traditional recursive ordering in the SVAR approach. Even the ordering of shocks is not relevant since the restrictions on the signs of impulse response functions are doing the job of identifying the shocks. Both revenue shocks and spending shocks are identified with separate sign restrictions. Hence it is immaterial whether they are either orthogonal only to the business cycle shock or orthogonal to both the business cycle and monetary policy shocks. Although one could check the effect of a fiscal shock by imposing weaker identifying restrictions, such as restricting government spending alone to be positive on impact, such identification will hide the presence of other shocks at the same time, and may not uniquely identify the impact of a fiscal shock.
Besides, the SVAR literature is primarily focused on assessing the effect of contractionary monetary shocks, with little emphasis on fiscal shocks, and mainly covering industrial countries. Although emerging markets do not share similar structural characteristics, it is worth investigating the macroeconomic effects of different policy shocks in individual countries in the Asian region, along with exploring the case of "expansionary fiscal contraction". The impacts of fiscal policy shocks would be influenced by the presence of nonfiscal shocks in an economy. It is therefore important to compare the effect of revenue versus government spending shocks on the economy, while also accounting for the presence of business cycle and monetary policy shocks. Identification via sign restrictions is relevant in this context, as our objective is to investigate the effects of shocks due to surprise movements in business cycles, monetary policies, and fiscal policies. The shortrun responses for business cycle shock in Table 3 satisfy the sign restrictions for k = 1,...,K quarters. In our analysis, the impulse responses of fiscal and nonfiscal variables have been restricted for the first four quarters following the shock. 3 But the significant responses of a business cycle shock in Table 3 indicate that the sign effect of the business cycle shock on output does hold for all countries. 
A. Impulse Responses to Fiscal Policy Shocks
Applying the nonlinear method, which uses Monte-Carlo integration, we find that tax shocks have a negative effect on output in some countries, while the spending shocks have a positive effect but could get crowded out in the medium term. Although a deficit-financed expenditure stimulus is possible, the eventual costs are likely to be much higher than the immediate benefits, as the increased deficit needs to be repaid with a subsequent hike in taxes. As shown in Figure 1 , the contractionary effect of tax increases (positive revenue shock) suggests that a tax cut will have a positive impact on output in Hong Kong, China; India; Indonesia; Malaysia; and the Philippines in both the short and long run. 4 In the PRC, Singapore, and Thailand, the direction of impact is reversed and implies that output may not adjust favorably to tax changes. The short-and long-run effects are mixed in the remaining two economies (the Republic of Korea and Taipei,China). As shown in Figure 2 , positive government expenditure shocks seem to have a positive impact on output only in the short term in the PRC, India, the Republic of Korea, and the Philippines, while in Indonesia and Taipei,China the effect is positive only in the longer term. Malaysia and Singapore display consistently positive impacts, whereas the opposite is the case with Hong Kong, China and Thailand. Although the magnitude of the responses is generally small, the directions of change are revealing.
Tables 4 and 5 present the above impacts of fiscal policy shocks on output working through other macro variables. Our results reveal that tax shocks have a negative effect on output in several countries, while the spending shocks have a positive effect but could get crowded out in the medium term. In general, tax cuts are expected to boost income, consumption, and investment by cutting payroll taxes or increasing investment tax credits.
The effects of this channel may be limited in developing economies because of possibly lower tax rates, weak tax bases, and large informal sectors. In a high-tax country, a tax cut could thus be more effective in stimulating demand, whereas in a country where the tax rate is already very low, any further cut is less likely to have a significant effect, whereas a positive government expenditure shock can be more effective in terms of its impact on output. This is contrary to the result in M-U for the US. Higher taxes have a significant effect on output only in Southeast Asian countriesnegative in Indonesia, Malaysia, and the Philippines in the short run but surprisingly positive in Singapore in both the long and short run (Table 4) . While the negative effect in the Philippines remains significant in the long run, it is crowded out to some extent by investment. Taipei,China shows the counterintuitive positive long-run growth effect of higher taxes, which is even enhanced through higher consumption and investment. The apparently counterintuitive result for Singapore and Taipei,China may be depicting a case of expansionary fiscal contraction. That is, a fiscal contraction by raising taxes (revenue) would reduce interest rates, thus increasing wealth, encouraging investment, and leading to higher output. A 2009 IMF study on Singapore notes that the countercyclical effect of discretionary fiscal policy is, at best, short-lived. 5 The factors include high propensity to save among households and low consumption response; focus of countercyclical measures on easing the corporate cost burden through tax measures; and significant leakages of fiscal stimulus abroad through trade as well as remittances. The result is insignificant in other countries.
An increase in government spending seems to have a limited effect on GDP (Table 5) . It is limited to a positive short-term impact in the Philippines (supported by higher investment) and Singapore, and to a negative long-term impact in Hong Kong, China and Thailand. Public spending shock discourages investment in Thailand in both the long and short run. In other countries, higher government expenditure discourages investment, making the growth impact insignificant. Or, it increases inflation, thereby discouraging consumption. For example, in India, higher public expenditure drives up short-run interest rates and crowds out private investment in both the short and long run, thereby making the growth impact insignificant. Some of the effects are negative, though insignificant. They might imply that cuts in unproductive spending, especially transfers, result in "expansionary fiscal contractions". Given the insignificant coefficient of spending shocks on output in several countries, one could argue that fiscal policy has had little destabilizing impact on real output and could reflect a pro-cyclical nature of fiscal policy from the spending side, whereas fiscal policy appears countercyclical from the revenue side.
Government spending shocks increase inflation in India; Indonesia; the Republic of Korea; Singapore; and Taipei,China, whereas in the remaining five countries, spending shocks do not have any inflationary impact. Any inflationary impact due to a spending shock can impact real wages and the labor market (see, for example, Pappa 2009). 6 Linnemann and Schabert (2006) show that government expenditures can lead to a rise in private consumption, real wages, and employment if the government share is not too large and public finance does not solely rely on distortionary taxation, whereas when government expenditures are partially financed by public debt, unit labor costs fall in response to a fiscal expansion, such that inflation tends to decline. 
B.
Cumulative Output Multipliers
Having observed the impact effects, we next derive cumulative output multipliers by undertaking two key policy experiments: a deficit-financed tax cut policy scenario and a deficit-spending fiscal policy scenario. Calculation of the present value multiplier uses information on average real interest rate, average government expenditure as a percentage of GDP, and average government revenue as a percentage of GDP, which are shown in Table 6 . Figures 3 and 4 display the present value GDP multipliers for both the experiments. We calculate present value of these responses and then calculate the multiplier for several quarters ahead. The multipliers given are the median multipliers (the 50 th percentile of the responses) and the confidence interval is graphed as the upper and lower bounds. If the bands lie on one side (both positive or both negative), then the response is significantly different from zero; if the upper band is in the positive territory and the lower band is in the negative territory; then we cannot say that the response is significantly different from zero. The multiplier represents the effect of a 1% cut in taxes or a 1% increase in public spending in the first quarter. This is calculated with the following formula: 
where r is real interest rate or the discount rate, and k = 0,…,4 periods. Note: The present value multiplier has been calculated for the GDP multiplier effect due to deficit financed expenditure increase. The error bands are illustrated as the dotted lines above and below the middle response line (the thick line), which are composed of the 16 th (below), 84 th (above) and median percentiles (middle) of the responses. Source: Authors' calculations.
We showed earlier that fiscal policy is effective in stimulating output, but the effect varies across countries and instruments according to government spending and tax revenue. In terms of the size of the impact of the two fiscal instruments, we have calculated the multipliers using the above formula. The cumulative multiplier is defined as the cumulative change in output over the cumulative change in fiscal shocks at some time horizon k. In present value terms, tax cuts have a much greater effect on GDP than government spending, as tax cuts can produce a bigger boost in demand, not only by increasing consumption spending via a rise in disposable income but also by stimulating more investment spending. This result is broadly consistent with the empirical findings of Blanchard and Perotti, M-U, and others.
The size of fiscal multipliers depends on key country characteristics. As shown in Figures 3 and 4 , the median tax-cut multipliers range up to a maximum of 2.0 across developing Asian economies in a 2-year horizon, whereas the median government expenditure multipliers range up to a maximum of around 1.0 in the same 2-year horizon. The median multipliers also turn out to be negative at different horizons over time. So the multipliers obtained here remain consistent with what has been found in the literature for other advanced countries, with some studies reporting multiplier values up to 4, although none of the studies calculated present value multipliers except M-U. The cumulative multiplier is the most appropriate measure, but it is typically larger than the impact or peak multipliers and hence it is rarely reported in empirical studies, with the exception of M-U. As cumulative multipliers can be bigger numbers, there is a need to calculate the present value of those cumulative responses as has been reported in this paper.
The present value of the GDP response to a deficit spending scenario is insignificant, whereas that for the deficit-financed tax cut is significantly positive for five countries, namely, Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. For the remaining five countries, the impact is not significant, although the tax cut has a positive impact on output. The lack of significance in these countries could be due to data caveats, namely, very limited time dimension in some countries. This distinction becomes more obvious from the variance decomposition results of all the four shocks and what they account for in terms of proportional variation in GDP. 7 C.
Variance Decomposition Analysis
This section presents the results of an analysis of variance decomposition by finding the proportion of variance in GDP that is explained by different shocks across countries. This decomposition (into discretionary and cyclical) is an ex post exercise, decomposing one-step ahead prediction error into the part that is explained by its own policy shock and the (orthogonal) rest. This distinction cannot be made before identifying the shocks in the SVAR exercise. The variance decomposition for the VAR model is presented in Figure 5 . In the variance decomposition analysis, nearly 50% of the variation in GDP is explained by business cycle shocks, and the remainder explained by monetary and fiscal shocks in several countries, except India, Indonesia, the Republic of Korea, the Philippines, and Singapore with higher proportions in GDP. The PRC; Hong Kong, China; Malaysia; Taipei,China; and Thailand have lower proportions of variation in GDP explained by business cycle shocks. The high output variance due to a business cycle shock could reflect higher output volatility due either to demand or supply shocks. While the high output variance could be supply-driven in India, Indonesia, and the Philippines as they rely on highly volatile agricultural sector, the output variance in the Republic of Korea and Singapore could be more demand-driven. We identified four shocks, when the number of variables in the VAR is eight. Even these four shocks still account for around 90% of the variation in GDP. If we identify eight shocks (same as the number of variables), then it will add up to 100%. We have not presented here the decomposition of other variables, but they are available upon request from the authors. Source: Authors' calculations.
In most countries, notably the PRC; Indonesia; the Republic of Korea; the Philippines; Singapore; Taipei,China; and Thailand, government revenue shocks (due to a tax increase or tax cut) contribute more to output variance than spending shocks, as revenues rather than government expenditures have a significant negative impact on GDP. However, the share of variation in GDP is relatively less explained by fiscal shocks in India where government revenue as a percentage of GDP is lowest among the Asian emerging countries. We also note that fiscal shocks are more important in the PRC than India. In terms of contribution of the shocks to the variance of GDP, in Hong Kong, China, which is a small open economy, business cycle shocks account for 45.8% of the variation in GDP, followed by monetary policy shock explaining 10.8% of the variation in GDP, government expenditure for 16.6%, and revenue shock for 15.7% of the variation in GDP. Even for large economies, business cycle shocks account for a bigger proportion of variation in GDP followed by fiscal shocks, with monetary shocks explaining the lowest proportion of variation in GDP.
Our results confirm that business cycle shocks potentially explain the largest part of the variation in output, with revenue and spending shocks explaining less of the variation. As the business cycle shock accounts for a large variation in output in many countries, following a negative shock (for example, a downturn), output can contract. An expansionary monetary policy can help reverse the downturn, but when the monetary policy instrument is already at its lowest level, and when an economy has no independent monetary policy such as Hong Kong, China with its currency board type of exchange rate arrangement, or for a fixed regime such as in the PRC, fiscal shocks are critical for any possible recovery. But in the PRC; India; Indonesia; the Republic of Korea; and Taipei,China we find that positive government expenditure shocks do have a significant effect on output, whereas a negative revenue shock (a tax cut) produces a desired significant impact on increasing output in the remaining five countries.
The results consistently show that negative government revenue shocks (tax cuts) do have a significant positive multiplier effect on output, whereas positive spending shocks have a positive effect in many countries (although insignificant). The negative relationship between output (response) and positive revenue (shock) for many countries suggests that changes in tax rates may have created more revenue shocks, making output more volatile than spending shocks, as long-run responses show negative impact across six emerging Asian countries. That is probably the reason why the tax cut policy experiment produces a positive multiplier effect in many countries.
We also look at the panel of 10 Asian countries (Asia-10) over the time period 1996Q2-2008Q2 and carry out a panel VAR to assess the effect of government expenditure and revenue shocks (see Appendix). We find that government expenditure has a positive impact on output in the short run for Asia-10. Since a positive revenue shock has a negative impact on output in the long run even in the panel of Asia-10, a tax-cut hypothetical policy simulation can lead to increase in output as observed in individual country cases.
It is worth mentioning here that government expenditure and revenue shocks are defined as surprise increases in expenditure and revenues, respectively, which can be termed as discretionary fiscal policy changes. It is possible that the changes in government expenditures and revenues could be cyclical rather than purely driven by discretionary changes in government revenue and expenditure. For Asia-10, the variance decomposition suggests that a discretionary component of variation in government expenditure is around 55%, while the nondiscretionary component is around 45%. For revenues, the discretionary component is around 30%, and the nondiscretionary component is 70%. This decomposition of one-step ahead prediction error into the part that is explained by its own policy shock and the (orthogonal) rest suggests that a big part of the revenue shocks in developing Asia are cyclical rather than discretionary. Thus given the cyclical nature of government revenues, a tax cut policy may not be feasible to implement in developing Asian countries, although unanticipated deficit-financed tax cuts can work as a (short-lived) stimulus to the economy.
IV. Summary and Concluding Observations
In response to the global financial and economic crisis, governments throughout developing Asia have decisively implemented fiscal stimulus packages. There are signs that the region is rebounding. According to conventional wisdom, the sizable fiscal stimulus packages put into effect by governments throughout the region helped to kick-start the region's struggling economies. The crisis, however, was not just another downturn in just another business cycle, but marked the deepest global recession and biggest contraction of global trade in the postwar era. As such, the stimulus measures put into effect by the region's governments represented an extraordinary policy response to an extraordinary crisis, rather than a conventional countercyclical policy. Even though Asia's fiscal stimulus packages have been tilted toward higher government spending, they have included tax cuts as well. In this context, as recovery takes hold in developing Asia, a timely and relevant issue is the relative effectiveness of tax cuts versus government spending in boosting aggregate demand and output.
Despite renewed interest in countercyclical fiscal policy, empirical literature on the issue is limited for developing economies, in particular, for Asia. Much of the literature is devoted to industrialized countries where there is a lively debate on this issue. The central objective of this paper is to empirically examine the impact of an unexpected fiscal shock on output in developing Asia while accounting for business cycle and monetary policy shocks. More specifically, we investigate the relative effectiveness of tax cuts versus government spending in boosting aggregate demand. We hope that our study can provide policymakers with some guidance about the optimal mix of fiscal policy as the region shifts from crisis mode back to normal mode.
To answer our central question, i.e., which of the two main forms of fiscal policy has been countercyclically more effective in Asia, we employ a two-stage empirical strategy. First, we examine the impacts of expansionary expenditure shocks, contractionary revenue shocks, and other nonfiscal shocks on output. Second, on the basis of our estimated responses from the first stage, we perform and compare two policy experiments-deficitfinanced expenditure increase versus a deficit-financed tax cut-by calculating the present value of GDP multiplier effects. Our evidence suggests that across emerging Asian countries, tax cuts may be more effective for countercyclical purposes than higher spending. That is, unanticipated tax cuts stimulate economic activity more than public spending.
However, we should exercise a great deal of caution in interpreting our results as a general call for more active use of tax cuts. For one, once introduced, tax cuts may become entrenched and prove difficult to reverse or adjust. By and large Asia's fiscal environment is characterized by a relatively small discretionary component of revenues, which implies that the scope for tax cuts may be limited in many countries. Furthermore, many countries in the region have weak tax bases, and the higher priority is to improve the tax revenue collection effort rather than to use tax cuts as a policy instrument for countercyclical purposes. In general, improvements in tax systems, enlargement of tax base, and rationalization of tax administration still remain relevant as ever. Such measures help to reduce the cost of compliance for taxpayers and generate larger fiscal space.
The relative ineffectiveness of government spending in increasing output suggests a clear need to improve the design of countercyclical spending to enhance its impact in the future. In particular, the composition of discretionary expenditure matters. In the short term, shifting expenditures to uses with larger multipliers and reducing misallocation, e.g., by targeting subsidies to the poor, will contribute to greater countercyclical effectiveness. In the long term, shifting expenditures toward growth-conducive public goods such as infrastructure and social protection will help create the physical and human capital required for growth.
In many countries, another way to enhance the impact of discretionary fiscal measures is through effective utilization of scarce fiscal resources. Minimizing waste and inefficiency in public programs will help reduce unproductive expenditures, whereas inefficient use of public funds, combined with pilferage, diversion, and leakage may seriously impair the effectiveness of public spending. More efficient use of public funds can help the region better meet fiscal demands associated with population ageing, rebalancing, and other emerging structural challenges.
Unlike discretionary public spending, automatic stabilizers have the advantages of speed, predictability, and reversibility. Once instituted, these measures are outside the political process and automatically kick in when the economy is on a downturn. Automatic stabilizers are especially valuable when fiscal institutions are weak, as in many developing economies. However, most developing countries in Asia have weak automatic stabilizers. Strengthening them will provide the region with an insurance mechanism against another economic crisis. 
